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Based on fieldwork carried out over the last five years, 
this article presents the case for communities being 
permitted to make their own forest carbon inventories 
for the purposes of monitoring under national REDD+ 
programmes, following brief training. Modern technology, 
particularly PDAs (small, handheld computers), can 
provide the platform both for mapping and for storing 
data, and can easily be used by people with only a few 
years primary education, although a technical agency 
will be needed to back up such systems. There are many 
advantages to this approach: costs are much lower 
than when professionals do the work, while the data 
are equally accurate. ‘Ownership  ´of the data may be 
important in legitimising communities  ´claims to carbon 
credits in the forests they manage.  
abstract
1. introduction
In her plenary speech on Forest Day 3, 13th 
December 2009, during UNFCCC COP 15 in 
Copenhagen, Elinor Ostrom highlighted the 
importance of creating clear local livelihood 
incentives to ensure the sustainable manage-
ment of forests and woodland resources. Cit-
ing meta-analysis studies – for example, that 
by Chhatre and Agrawal (2009) – Ostrom 
noted that the local monitoring, management 
and control of forest and woodland resources 
create a sense of local ownership and value in 
forests that is crucial to their long-term accep-
tance and sustainability. 
In this article, we argue the case for commu-
nities to monitor those forest lands with which 
they are already engaged through their own 
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direct management for the sake of valorising 
the carbon services provided. Such a strategy 
should be valuable in national REDD+ pro-
grammes within forests under community con-
trol, although the strategy has less relevance for 
forests which are being logged or degraded by 
external public or private entities. We explore 
the notion of community-based forest carbon 
monitoring (CBFCM) as a means of creating lo-
cal employment opportunities and local values 
in forests. We first focus on the ability of CBFCM 
to meet project- and national-scale monitoring, 
reporting and verification (MRV) requirements 
in REDD+. Our material and evidence for these 
skills is based on field research undertaken by 
the authors during the last five years in Africa 
and in Asia. Then a comparison is made of the 
advantages and disadvantages of forest moni-
toring undertaken by local residents as com-
pared to external consultants, also based on 
field measurements. We conclude by discussing 
the livelihood benefits and skills-development 
opportunities created through CBFCM, as well 
as its potential to reduce the transaction costs 
of carbon forestry as a climate change mitiga-
tion and adaptation option.
1.1 Objective 
The objective of this paper is to review the expe-
riences of local community people’s involvement 
in MRV-type activities in REDD+ projects, or in 
community carbon forestry in general. There are 
not as yet many examples of communities being 
actively involved in REDD+ MRV, so we refer also 
to experiences and findings from other commu-
nity carbon forestry initiatives or ‘traditional’ 
community forestry projects.
The aim is to provide a practical assessment of the 
capacities of communities to become involved in 
MRV, and to propose recommendations to devel-
op these capacities. Equally important, we look at 
the potential benefits for communities, and what 
real interest communities themselves might have 
in involvement in MRV for REDD+. 
1.2 Context: what are the likely future scena-
rios of REDD+?
Although there is still much uncertainty about the 
form REDD+ will take, in this paper we assume 
it will be implemented at the sector level across 
whole countries, or (for large or physically dis-
jointed countries) sectorally across major admin-
istrative regions, rather than consist of individual 
projects as in the CDM process. The technical rea-
son for this is to avoid leakage from treated areas 
to untreated areas, but there are political reasons 
too. Only 14 forestry CDM projects have been ap-
proved to date by the UNFCCC, partly because of 
the difficult conditionalities imposed. Current ne-
gotiations at the UNFCCC level indicate that many 
countries prefer to treat REDD+ as a national pro-
gramme rather than as piecemeal projects carried 
out by project developers. This is demonstrated by 
the 35 national REDD Readiness proposals submit-
ted to the World Bank’s Forest Carbon Partnership 
The aim is to provide a practical 
assessment of the capacities of 
communities to become involved in 
MRV, and to propose recommendations 
to develop these capacities. Equally 
important, we look at the potential 
benefits for communities, and what real 
interest communities themselves might 
have in involvement in MRV for REDD+.
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Facility and the 28 submitted to the UN-REDD 
programme. These documents, which result from 
participatory processes in each country, are all 
committed to the national REDD approach, al-
though, given the difficulties of start-ups on a na-
tional scale, a likely scenario is that programmes 
would begin with individual pilot projects. 
This paper assumes that REDD+ will incorpo-
rate measures for enhancing removals of atmo-
spheric carbon dioxide as well as reducing emis-
sions. The detailed policy discussion on REDD+ 
at COP15 (UNFCCC, 2009) strongly suggest that 
incentives should be offered for emission reduc-
tions from lowered national deforestation and 
degradation rates, and also for increases in for-
est carbon stock (forest enhancement). In addi-
tion, there would be some kind of compensation 
for conservation of forest that is intact, although 
how these carbon savings will be rewarded is not 
clear (UNFCCC, 2009; RECOFTC, 2010). 
Many of the national REDD Readiness proposals 
specify community forest management as a cen-
tral component of their national plans to reduce 
deforestation and degradation and enhance forest 
growth. Many forest departments have recognised 
that community forest management is a cheap and 
relatively effective strategy for sustainable forest 
management, particularly in low-value forests, al-
though local communities have rarely been able to 
protect forests of high timber value, which are sub-
jected to stronger commercial forces. Many national 
REDD+ programmes therefore envisage a system of 
payments for carbon services in which communities 
would receive some financial or in-kind reward for 
positive changes in carbon stocks. This would be fi-
nanced from a public purse filled by national level 
sale of international carbon credits.
Another uncertainty revolves around where the 
money for carbon credits will come from, and 
whether the carbon credits can be used for off-
set or not; in other words, whether there will be 
a carbon market or a carbon fund. However, from 
the point of view of developing countries this 
distinction may not be so important because 
the criteria, such as those for designing systems 
to monitor environmental integrity, and prob-
ably also for monitoring social equity, are likely 
to be equally restrictive under either approach. 
More important, though going beyond the scope 
of this paper, will be the size of the demand for 
credits, since this will determine the price at 
which carbon can be sold. 
2. information needs in REDD+ 
2.1 MRV (monitoring, reporting and verifica-
tion) requirements under probable REDD+ 
scenarios 
If REDD+ is run as a sectoral, national-level pro-
gramme rather than at project level, it will create 
immediate difficulties for MRV, since what has to 
be measured includes not only the areas subject to 
special treatment under REDD+, but all forest areas 
within the national territory. Moreover, in the past in-
dividual REDD-like projects, whether financed in the 
voluntary carbon market or simply to combat defores-
tation as in PES (payment for environmental services) 
projects, have used different monitoring and reward 
systems. A national REDD+ programme would have to 
set standard procedures for both data-gathering and 
the payments, which will require additional major ef-
forts in public administration. For example, the stan-
dards of forest inventory would have to be acceptable 
internationally. They may be required to follow proce-
dures recommended by the IPCC in its Good Practice 
Guidance for LULUCF (IPCC, 2003), which provides 
protocols for calculating sample size based on a pilot 
inventory. It also proposes that a randomised system 
of permanent plots should be used.
Engaging Local Communities in the Mapping and MRV Requirements of REDD+
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Measurement of change in national forest area 
(to detect changing rates of deforestation) can be 
carried out reasonably easily and cheaply through 
remote sensing, but this will not be sufficient for 
REDD+. Quantifying the density of biomass (i.e. 
the level of the carbon stock) in different catego-
ries of forests is much more difficult, but it is es-
sential firstly for estimating the stock in the for-
ests, both remaining and lost, and secondly, also 
for claiming for reduced degradation, forest en-
hancement and sustainable forest management, 
for which the changes in biomass density must be 
measured accurately. In many countries the ma-
jority of losses and gains in forest carbon will be 
in these three categories, rather than through de-
forestation. Therefore the ability to gather reliable 
data on forest density change may be the key to 
countries’ participation in REDD+. It is essential to 
find cheap, reliable methods for establishing rates 
of degradation and forest growth: this includes set-
ting baselines or reference levels for these process-
es. The REDD+ concept is hardly concerned with 
changes in forest composition per se because it is 
the changes in carbon stock that count for valo-
risation, but obviously forest composition affects 
ecological quality, biodiversity, local forest services 
and thus local welfare, and therefore is a vital factor 
in overall national forest policies, as well as in com-
munity land-use decisions. 
Different measurement methods produce data at 
different levels of accuracy (Tiers 1 to 3 in IPCC 
terms),1 and it may be assumed that when a low 
level of accuracy is implied, a greater proportion 
of the estimated carbon savings will be discount-
ed from the crediting on the principle of financial 
conservatism. A method which produces data of 
greater accuracy (i.e. small standard error) should 
in principle generate more confidence in the re-
sults, and hence leverage rewards in terms of eli-
gibility for a higher proportion of the estimated 
carbon savings (Wise et al. 2009) For a national 
REDD programme this presents a trade-off be-
tween the additional costs of increased accuracy 
of estimates of changes in forest density and the 
financial benefits of the additional carbon cred-
its that can be generated. The parameters for 
these calculations have not yet been defined, and 
the margins for conservatism have not been set, 
though experience from the Voluntary Carbon 
Standard (VCS) of using a percentage of the cred-
its as insurance against the risks could be adapted 
for REDD+. It is very evident anyway that govern-
ments will look for methods that generate maxi-
mum accuracy at minimum cost.
2.2 Information and meta-data requirements 
at international level
REDD+ adds carbon sequestration through 
forest enhancement, sustainable manage-
ment of forests and forest conservation to 
the avoidance of deforestation and degra-
dation envisaged under REDD+. Protocols 
for REDD+ have yet to be developed, but 
to make claims internationally a Reference 
Emissions Level (REL) will have to be drawn 
up by each country and approved by an in-
ternational body. As with baselines for CDM 
projects, it is likely that several methodolo-
gies will be made available to meet different 
circumstances. Countries wishing to claim 
for both reduced degradation and forest 
enhancement will have to provide credible 
RELs for this – no easy task, since few have 
much data on changing forest density over 
time. Since most forest departments cur-
rently lack enough skilled staff, additional 
technical assistants (government, NGO, or 
1 Tier 1 estimates carbon stock using regional or even continental 
averages. Tier 2 uses averages from national secondary data in areas 
similar to the site under consideration. Tier 3 uses measurements made 
at the site itself. 
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Table 1. Capacities likely to be required for national REDD programmes
2.3 Information and meta-data likely to be re-
quired at national and community level 
For communities to credit and register the car-
bon sequestered in their forest, two levels of ac-
curate and geo-referenced information are re-
quired for REDD+. First, a meso or ‘landscape’ 
level that involves information at ‘community’ 
scale will be needed to establish the initial for-
est management scenario (year 0). The second 
level represents a more intensive collection of 
detailed plot-level information (biomass sample 
plots within management strata), and some at 
tree level. Accurate data on the size and loca-
tion of every measurable tree and bush in sample 
plots are required for monitoring and to facili-
tate re-measurement in subsequent years (see 
Table 2).
Engaging Local Communities in the Mapping and MRV Requirements of REDD+
private sector) are likely to be needed, who 
would have to be funded out of the sales of 
carbon credits. Countries must declare what 
monitoring methodologies they are using, as 
this is essential for transparency of metada-
ta. Probably they will develop and implement 
their internal verification methodology, and 
independent, external verification will then 
be implemented. Table 1 sets out the likely 
requirements. 
Site-level field data on carbon stock changes to indicate: 
• Reduced deforestation and degradation compared to local baseline 
(Reference Emissions Level, REL)
•
 
Increases in carbon stock sequestration/forest enhancement
 
Measurement of 
carbon
• Measurement skills at community level  
• Capability to scale up to region and country 
• Accessible 
Scales of 
functioning
 
• Transparent and independent verification system 
• Information availability from independent sources  
• Leakage estimated and included 
Verification and 
certification
Leadership; participation, resource rules, and enforcement  
• At local levels 
• At national level 
Management 
Capability
 
Acceptability to states, regions and local communities, of the 
management and participation rules 
Acceptability  
Damaging effects to environment and society and e.g. equilty
are dealt with to an acceptable degree
Externalities  
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For communities, particularly in developing 
countries, finding most of the forest management 
information in Table 2 is not easy. Non-existence, 
unavailability or inadequacy of forest informa-
tion, lack of technical knowhow, and deficient 
support from government institutions to produce 
or handle information are drawbacks commonly 
faced. Therefore, for measuring and monitoring 
their forest resources, communities are likely to 
be dependent on external professionals and tech-
nical assistants, whose services would claim a big 
share of any income from carbon payments.
2.3 Monitoring additional variables comple-
mentary to improved land management.
While assessing carbon stocks and fluxes is cru-
cial to the MRV, it is only one of several compo-
nents that will need to be measured in devel-
oping REDD+ activities. There are additional 
metrics to be monitored under the current proj-
ect-scale standards, such as the VCS and the Cli-
mate, Community and Biodiversity Standard, and 
these are likely to be included in future national-
scale REDD+ frameworks:
•	 Socio-economic	 information:	 documen-
tation of stakeholders, social governance 
structures, household income, biomass en-
ergy use, food and cash crops production, 
and benefit flows,
•	 Quantification	 and	 explanation	 of	 land	
use and land-use change: understanding 
the nature of deforestation drivers so as 
to model deforestation scenarios and de-
velop appropriate responses. Monitoring 
Table 2. Information for Community Forest Management and Carbon Sequestration
Boundaries of the community, and of its forest areas which are intended for a carbon 
payments project. 
Community’s land claims, if necessary
Community Forestry Management Approaches, land-use plans 
Location of activities contributing to forest degradation, such as illegal logging, 
grazing, marginal agriculture, illegal settlements
Location of areas potentially affected by hazards (e.g. fires, erosion, ecosystem 
degradation, flooding, strong winds)
Conflict areas (spatial information about competing land uses and boundaries)
Delimitation of forest ecotype strata (zones)
Location and geo-referencing of the sampling plots for measuring different carbon 
pools
Geo-referencing trees and other features for future location of the sample plots
Field measurement and storage of tree data: DBH (diameter at breast height), tree 
heights, species, status, etc. in databases
Level 2: information for forest biomass inventories (year 0 and later)
Level 1: Spatial and other information for establishing the initial management 
scenario (year 0)
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changes in land-use types and accessibil-
ity (especially roads) is thus an additional 
requirement.
•	 Biodiversity:	 the	majority	 of	 REDD	 verifi-
cation standards currently require quan-
tification of project effects on biodiversity, 
especially threatened species – hence the 
need for adequate assessment of biodiver-
sity, including in the forest surroundings. 
3. The capacity and potential of commu-
nity-based forest monitoring to meet 
information needs
3.1 Comparative advantages and benefits of 
community-based monitoring
Required skill-sets and expertise
Most activities related to carbon monitoring are 
regarded as technically highly demanding and 
therefore in the realm of professionals. How-
ever, experiences in Africa and Asia show that, 
with adequate training, key activities such as 
forest inventories, assessing and measuring for-
est resources, tree measuring and quantification 
of the current carbon stock and changes can be 
carried out by local residents, as demonstrated 
in the K:TGAL programme2 (Skutsch, ed. 2010). 
Under K:TGAL, a ‘participatory geographical 
information system (PGIS)’ was implemented 
in which local communities became conversant 
with the use of IT for carbon forest data cap-
turing and geo-referencing. When trained, local 
people were able to map forest reserves rapidly 
and with precision, locate permanent sampling 
plots with accuracy, and record measurement 
data for trees and other vegetation in the plots. 
Local residents with a basic level of education 
could be trained in approximately two weeks to 
conduct surveys. If they have used cell phones 
before the work can proceed more quickly be-
cause of their similar handling characteristics to 
GPSs and handheld computers. A basic premise 
is that even people unfamiliar with computers 
(including the illiterate and innumerate) can 
learn to follow the inventory protocols used by 
professionals if suitable translation methodolo-
gies are developed and made available. Results 
in several tested areas were within the desired 
levels of precision and reliability of those pro-
duced by professionals (Box 1; Zahabu 2008; 
Skutsch (ed.) 2010).
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2 The K:TGAL programme, which ran from 2003 to 2009, worked at 39 
sites in 7 countries and trained communities to make their own forest 
inventories to assess carbon stock changes for the purposes of REDD+. 
The training manual developed by the project can be downloaded from 
www.communitycarbonforestry.org
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Interest in CBFCM has encouraged the emer-
gence of new techniques and technologies to 
improve the collection of data. Hand-held elec-
tronic data-entry hardware (PDAs) and software 
products developed as field survey equipment 
are being applied to CBFCM to reduce sampling 
error and loss of data. The hardware unit, typi-
cally including a GPS receiver, records location 
and vegetation metrics in predefined fields to 
improve data quality and completeness. The 
data are then uploaded into a database system 
that automatically verifies them and flags po-
tentially incorrect values for the attention of the 
field team. The Tropical Ecology Assessment and 
Monitoring Network (www.teamnetwork.org) is 
an example. Data are either uploaded from a PDA 
unit or entered into a predefined spreadsheet. 
Data are systematically backed-up, and addition-
al analysis can be performed immediately. 
Local people often have a good basic knowledge 
of local tree species, the distribution of spe-
box 1. Costs and reliability of community versus professional carbon-monitoring
In the K:TGAL programme, costs of community measurements were made at several sites, 
including the costs of training by an intermediary organisation and a daily wage rate for the 
community members undertaking the forest inventory. These are compared with the costs of 
professionals at two sites. The variations in cost between communities reflect variations in the 
size of forests (considerable economies of scale), their accessibility (to the intermediary 
organisation) and their carbon productivity. As indicated in the following table, the costs of 
professional measurement appear to be at least double the costs for local measurement. 
Comparing the results of professional and community inventories at the Tanzanian and Indian 
sites indicates that the two sets of estimates are similarly reliable; there were no statistically 
significant differences in their estimates of mean biomass.
Both the professionals and the communities measured diameter at breast height and tree height, 
identified the species and applied the relevant allometric equations to reach the estimate of 
above ground woody biomass (from Skutsch ed. 2010).
Location Cost per 
hectare, 
community ($)
Cost per tonne 
carbon, 
community ($)
Cost per 
hectare, 
professional ($)
Cost per tonne, 
professional ($)
Nepal site 1
Nepal site 2
Nepal site 3
Tanzania
2.4
4.7
5.1
3.1
5.4
3.8
0.2
1.5
2.5
2.3
0.8
0.4
10.0
11.0
7.4
1.6
Papua New 
Guinea
Uttarakhand 
(India)
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cies and forest products, and an understanding 
of the local ecology. Moreover, residents have a 
good understanding of local logistics of access, 
permissions, role players and the local and tradi-
tional authorities. In comparison, external con-
sultants have to go through lengthy introduc-
tion and permission processes, as it is usually 
frowned upon simply to start surveying on com-
munal or private lands. Permissions can absorb 
much valuable time, and even then local resi-
dents are often suspicious of outsiders. External 
consultants therefore require a local facilitator 
to manage logistics, deal with permissions and 
communicate with local residents. Knowledge 
of local languages and traditional structures is 
especially advantageous in monitoring the non-
carbon metrics. Stakeholder engagement and 
the monitoring of socio-economic metrics take 
considerable care and time, requiring frequent 
engagements with individuals and groups. In 
such cases, external consultants may be prohibi-
tively expensive as well as impractical. 
Cost efficiency
 
The financial viability of REDD ventures relies 
on cost-efficient monitoring of carbon stocks 
across landscapes. While technological advances 
allow deforestation to be measured with a rea-
sonably high level of accuracy through satellite-
borne sensors, experiences in assessing carbon 
stocks in the tropical forests of the eastern DRC 
and Miombo woodlands of Zambia indicate that 
the cost of the advanced imagery and process-
ing is often more than the monetary value of the 
change in carbon stocks. 
Relatively inexpensive remote sensing data such 
as MODIS or LANDSAT imagery have been used 
until now to assess forest cover for REDD proj-
ects. Although significant progress has been 
made in the processing and analysis of MODIS 
and LANDSAT data, intensive ground-truthing is 
still required to estimate carbon stocks to an ad-
equate level of certainty, as well as to verify land-
uses changes such as food and cash-crop farming, 
pasture, roads and exotic plantations (Trodd and 
Dougill 1998). In addition, the ground-truthing 
is required over vast, inaccessible areas demand-
ing lengthy investments of time. Empowering lo-
cal people to undertake such monitoring, as op-
posed to external consultants, saves significant 
costs and maybe also time when the additional 
flights, local mobility and accommodation for ex-
ternal consultants are factored in. 
Concerning the precision of carbon estimates, 
there is always the possibility of sampling errors 
creeping in, whether residents or consultants 
undertake them. While monitoring effort should 
be proportional to the improvement in the cer-
tainty of the estimate (Wise et al. 2009), based on 
the central limit theorem, it is generally prudent 
to invest in increasing the number of replicates 
(plot measurements) per stratum rather than the 
accuracy of each sample in order to increase the 
precision per unit cost. The number of replicates 
is key, not necessarily the accuracy of each repli-
cate. Since local wages for field staff are typically 
a fraction of external consultant costs, by in-
corporating local people it is economically fea-
sible to undertake many more replicates in each 
stratum, thereby reducing the variance in the 
carbon estimates of each stratum. This is often 
crucial to project financial viability, especially in 
woodland and savanna systems (Wise et al. 2009) 
(Box 1). Moreover, if communities take the mea-
surements themselves, measurements could be 
taken annually, which would increase reliability 
by increasing the number of replicates and by al-
lowing a trend line to be established within the 
crediting period, rather than just at each end of 
the period..
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Required capacity for national-scale REDD+
In practical terms of capacity, there may not be 
enough external consultants to undertake all the 
carbon, socio-economic and biodiversity surveys 
required for national REDD+ initiatives (Burgess 
et al. 2010). The few consultants available are 
in high demand and charge high fees. Although 
monitoring procedures, techniques and technolo-
gies are becoming more efficient, it will require a 
vast number of monitors to cover all the metrics 
across all countries entering REDD+. Moreover, it 
is proposed that REDD projects have a lifespan of 
at least twenty years. The Noell Kempff Mercado 
Project in Bolivia, for example, is planned for 99 
years, and forest monitoring and verification need 
to cover the project lifespan. A system based on 
external consultants is likely to be financially un-
viable under REDD+, which is an important ra-
tionale for local residents to undertake the moni-
toring, using external consultants only for the 
necessary third party independent verification. 
In countries with entrenched bureaucratic gov-
ernance, officials may balk at handing over a 
function to local residents that is traditionally 
seen as a government responsibility and pre-
rogative. Moreover, currently some REDD+ proj-
ects are being developed by external NGOs that 
are unfamiliar with local government structures. 
This can result in important actors being left out 
of the development and officials feeling alien-
ated and not buying into the CBFCM concept.
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Table 3. Comparison of monitoring components undertaken by external consultants and by teams from the local community
 
High professional fees, travel and 
accommodation costs
Usually poor. Local guides and 
translators usually needed 
Good
Potentially low if same consultants 
cannot continue with monitoring 
over lifespan of project
Usually low. Too costly to spend 
long periods in field.
ow. Usually limited to technical 
input and PDD compilation
Maybe for consultants’ business, 
not for community. 
Expected to be good
Consultants’ flights, vehicles and 
accommodation costs are high.
In remote areas, costs escalate
 when vehicles are needed.
Low. Assumption is that 
professional teams need relatively
 little preparation time
Generally poor. Very challenging 
to understand local 
socio-economy and culture, 
time-consuming to collect the 
data.
High initial set-up and training costs 
followed by substantially lower salary, 
travel, accommodation costs over time
Good. Residents typically know the 
area well in terms of access, logistics, 
local authorities, laws, and species 
names
Good, but dependent on appropriate  
training and data verification 
Potentially high if same team members 
or at least the same coordinators can 
be maintained 
Good. Even if sampling is done 
part-time, substantial travel and set-up 
time is saved
High. Project success depends on 
local resource users. Monitoring by 
locals creates ownership. 
Participation adds to the skills levels 
and capacity of local residents. 
Possible spin-offs to other community  
PES activities 
Potential area of concern in many 
communities.
If locally organised is cheaper and 
more appropriate, e.g. working by foot  or animal can be effective because
 field surveys are spread over time.
 
High. Takes more time to identify, 
train and equip teams
Good. In-built knowledge of local 
economy and culture; easy to collect 
initial information and monitor changes
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Monitoring
component
External Consultants Local Community Residents
Cost
Local
knowledge
Data quality
Consistency
intensity
value addition
Spin-offs
Management
Logistics
initial inputs,
e.g. time
Collection of
other important
data, e.g.
socio-economic
information
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Where there is funding to contract-in external 
monitoring consultants, it is common practice in 
certain countries also to take on local officials to 
act as national facilitators. These posts are often 
paid at lucrative international rates. When local 
community monitoring is proposed in place of 
external consultants, some officials may be ap-
prehensive that it could jeopardise future facili-
tation contracts. 
Management of monitoring teams is a key issue. 
In remote areas people often do not have access 
to the internet, and there is limited accessibil-
ity. This means it is often infeasible to remotely 
manage monitoring teams from, say, the capital 
city or a foreign-based NGO. It is highly recom-
mendable that teams have a permanent local 
manager, especially a CBO or local NGO, who 
can be readily contacted for reporting and who 
will deal with technical matters. 
Resistance to monitoring by the communi-
ties who are managing their forests may also 
come from people within the community who 
may view it as restricting their use of natu-
ral resources. To avoid this, the REDD+ pro-
cess needs to be open and transparent right 
from the outset through a process of public 
participation. However, this in itself will not 
ensure long-term buy-in from local residents. 
Community-based participatory projects by 
governments and NGOs are common today 
in rural areas, and there is often increasing 
reluctance by local people to become in-
volved. Participation is time-consuming, and 
more importantly these projects have often 
brought no real, lasting benefits. These re-
alities are frequently observed by develop-
ment practitioners, but not so often recorded 
(though see, e.g., Hickey and Mohan 2004). 
For REDD+ to succeed, there have to be long-
term financial, material and empowerment 
benefits for local residents. Employing com-
munity residents as monitors is one way of 
achieving this. 
4.  Creating value in forests for local com-
munities through implementing carbon 
projects
Creating rural employment opportunities and 
income flows
A key component of the long-term acceptance 
and sustainability of REDD+ initiatives is the 
creation of a sense of local ownership and value 
in intact forest and woodland systems (Chha-
tre and Agrawal 2009). Moreover, income flows 
and value added by REDD+ activities need to 
be greater than the foregone opportunity costs 
of deforesting or degrading the area for timber, 
charcoal, livestock or agriculture. 
Clear, substantive incentives, such as employ-
ment, direct cash incentives, sustainable live-
lihood opportunities and community devel-
opment projects, are essential to ensure the 
appropriate management of forest resources 
over the long term. The authors’ experiences in 
developing REDD activities in sub-Saharan Af-
rica indicate that creating the incentives in the 
forms of employment and alternative livelihoods 
is particularly challenging in remote rural areas 
where access to communications, and especially 
to markets, is limited.
The sound forest management practices 
needed for REDD+ sustainability demand 
much labour from the community, for fire pre-
vention, livestock grazing controls, water and 
soil erosion management, defence against il-
legal felling and encroachments, and so on. 
The PES model assumes that the real costs 
of this local employment are accounted for 
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and compensated within the carbon payment 
levels. Furthermore, the carbon monitoring 
itself presents an additional opportunity to 
create employment and income flows. While 
the monitoring only takes a portion of the 
year, the trained team can also be involved in 
surveillance, fire control and other manage-
ment tasks. 
Local skills development and creating the hu-
man and institutional capacity needed for na-
tional scale REDD+ implementation
In impoverished rural areas, formal educa-
tional levels are low, thus training people as 
REDD+ monitors adds a set of life skills that 
potentially spill over to other spheres. The in-
volvement can lead to social and institutional 
strengthening in the community. There is not 
only an expanded understanding of local nat-
ural resource management and values, but the 
skills such as data capture and mapping em-
power people and bring at least some of them 
into decision-making processes. When the 
skills are developed and retained or passed on 
to others and new technical knowledge is ac-
quired, then, importantly, the ability to deal 
with powerful government agencies, NGOs 
and commercial capital is greatly strength-
ened. There is great potential for utilising 
the participatory survey and mapping skills 
for other community purposes, such as mak-
ing land claims, resolving land conflicts, col-
laborative land use planning, and applying 
for other PES finance such as hydrological or 
biodiversity services.
Ability to respond from an empowered, in-
formed position to REDD+ developments
Currently, local communities have little say in 
REDD+ developments, due to their limited pol-
icy knowledge and lack of institutional support. 
Whilst participating in monitoring and map-
ping activities, residents can be learning about 
the functioning of climate change policy, REDD 
mechanisms and payments for climate change 
mitigation. This increased awareness would al-
low people to respond to national REDD+ agen-
cies and the global carbon project developers 
from a more informed and confident position. 
Moreover, it should allow communities to engage 
with REDD+ initiatives if they wish, with ‘free, 
prior and informed consent’.
Lower transaction costs are essential for the 
economic viability of community REDD+
The actual price of carbon credits will ulti-
mately determine whether REDD+ activities are 
worthwhile or not for the country as a whole, as 
well as for communities that may participate. At 
this moment there is little information on what 
this price will be. However, it is clear that cost 
efficiency and reducing the transaction costs 
of crediting carbon will be crucial to achieving 
financial feasibility. Their importance is ampli-
fied where the volume of emission reduction 
units produced is relatively small, whether this 
is because of the small size of the management 
units or because the carbon stock growth rate 
is relatively low (Cacho et al. 2004). Thus, re-
ducing monitoring costs is essential in small 
community projects in dry forest and savannah 
areas, for example, in the miombo woodlands of 
sub-Saharan Africa, 
Community-based monitoring greatly reduces 
the transaction costs of monitoring and man-
agement, as the operational costs are a frac-
tion of those of external professionals (Box 1). 
The key is to develop the protocols, mecha-
nisms and associated training, so that com-
munity residents can perform monitoring and 
reporting with sufficient accuracy and reliabil-
ity to be acceptable in a formal carbon finance 
mechanism. 
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5. Conclusions 
Community management is currently be-
ing promoted in many national REDD+ pro-
grammes, but the full implications of the range 
of the data collection is not always considered. 
While changes in forest area (relating to de-
forestation) can be measured relatively ac-
curately using remote sensing, the changes 
in forest density, related to reduced degrada-
tion and forest enhancement, must make use 
of decentralised field measurements. We have 
argued above that, for many reasons, commu-
nities that are already involved in the manage-
ment of their forests should be empowered 
and mobilised to carry this out. Some authori-
ties may view this idea with scepticism, but 
our and others’ experiences show that, given a 
clear protocol and appropriate training, com-
munities are able to gather data as accurately 
as professionals, and at a fraction of the cost. 
The protocols used, such as those in the 
K:TGAL programme, need to be based on in-
ternationally accepted methodology to ensure 
confidence in the data, and independent veri-
fication will be essential. Detailed guides are 
available from various sources (Bhishma et al. 
2010, Theron 2009, Verplanke and Zahabu, 
2010; see also van Laake et al. 2009; Peters and 
McCall 2010) 
´What is in it for communities?` This depends 
crucially on the financial margins that com-
munities would receive as a result of their 
participation in REDD+ activities, and how 
these are distributed. At present it is very dif-
ficult to estimate either the market price of 
REDD+ carbon or the transaction costs that 
will be incurred in running the national pro-
grammes. These issues will become more vis-
ible as national programmes get started. In 
any case, we argue that the low cost and high 
effectiveness of community monitoring offers 
the hope that communities will one day be 
able to measure and sell credits for the in-
creases in carbon in their forests as a form of 
livelihood diversification. 
Tony knowles is currently completing his doctoral thesis on the 
economic feasibility of forest rehabilitation and avoided defores-
tation ventures in sub-Saharan Africa. He is focusing on how to 
quantify and manage risk in such activities. Tony is currently ad-
vising numerous international governmental, NGO and agricultural 
organisations on how to respond appropriately to climate change 
and potentially benefit from carbon trading. Tony focuses on ini-
tiatives in South Africa, Mozambique, Malawi, Tanzania, Zambia, 
Liberia and the DRC. His main areas of interest and expertise lie 
in systems ecology, environmental economics, climate change and 
ecosystem services.
Contact: tonyknowles@gmail.com
Michael McCall (Corresponding Author) is Associate Professor in 
the ITC, University of Twente, Enschede, Netherlands, and Senior 
Researcher in CIGA, UNAM in Morelia, Mexico. He also taught for 
eight years at the University of Dar es Salaam, Tanzania. He is a 
social geographer by training and inclination. His primary research 
areas are in community mapping and participatory GIS, commu-
nity carbon forestry and natural resource management, risks and 
vulnerability, cultural values, urban neighbourhoods, and payment 
for environmental services. He has taught and researched in these 
applications in eastern and southern Africa, South Asia, Mexico, 
Cuba and Colombia. 
Contact: mccall@itc.nl
Margaret Skutsch is Senior Researcher at the Centro de Inves-
tigaciones en Geografía Ambiental at the Universidad Nacional 
Autonoma de México and Associate Professor at the University of 
Twente, the Netherlands. She was Scientific Director of the Kyoto: 
Think Global Act Local project (2003-2009), which researched 
the role of community forest carbon monitoring in initiatives to 
mitigate climate change, particularly in reducing the degradation of 
dry tropical forests. A geographer by training, she has researched 
155
issues in the community-level management of forests and tradi-
tional energy supplies in East and West Africa, Sri Lanka and India.
Contact: m.skutsch@utwente.nl
Leon-Jacques Theron is an ecologist with experience in vegeta-
tion quantification and assessment in a variety of habitats. This 
includes the full spectrum of large-scale vegetation surveys rang-
ing from designing sampling methodology to logistics and train-
ing. Previously he has managed field conservation operations and 
participated in multi-disciplinary conservation studies. He holds an 
MSc degree in Zoology.
Contact: theronlj@iafrica.com
Engaging Local Communities in the Mapping and MRV Requirements of REDD+
References
Bhishma, P. S., Shiva Shankar Pandey et al. (2010) Forest Carbon Stock Mea 
surement: Guidelines for Measuring Carbon Stocks in Community-managed 
Forests. Kathmandu: ANSAB, FECOFUN, ICIMOD, and NORAD. 
Burgess, N. D., Bahane, B., et al. (2010) Getting ready for REDD+ in Tanzania: a case 
study of progress and challenges. Flora and Fauna International 44, 339-51.
Cacho, O., Wise, R., and MacDicken, K. (2004) Carbon monitoring costs and 
their effect on incentives to sequester carbon through forestry. Mitigation and 
Adaptation Strategies for Global Change 273-93.
Chhatre, A., and Agrawal, A. (2009) Trade-offs and synergies between car-
bon storage and livelihood benefits from forest commons. Proceeding of 
the National Academy of Sciences. http://www.pnas.org/content/ear-
ly/2009/10/05/0905308106.
Hickey; S.; and Mohan, G. (eds) (2004) Participation: From Tyranny to Transfor-
mation? Exploring New Approaches to Participation in Development. London: 
Zed Books
IPCC (2003) Good practice guidance for land use, land use change and for-
estry (LULUCF), IPCC; Geneva.
Van Laake, P., Skutsch, M., and McCall, M.K. (2009) Chapter 3.4 Data Collection 
at Local / National Level. IN: GOFC-GOLD 2009. A Sourcebook of Methods 
and Procedures for Monitoring and Reporting Anthropogenic Greenhouse Gas 
Emissions and Removals … GOFC-GOLD Report Version COP 15-1, Alberta: 
GOFC-GOLD Project Office, Natural Resources Canada). http://unfccc.int/
files/methods_science/redd/methodologies/other/application/pdf/source-
book_version_nov_2009_cop15-1.pdf
Peters-Guarin, G., and McCall, M.K. (2010) CCF for REDD. Using CyberTracker 
for Mapping and Visualising Community Forest Management. Enschede, Univer-
sity of Twente, ITC; and Morelia: UNAM, CIGA. http://www.communitycarbon-
forestry.org
RECOFTC (2010) Forests and Climate Change after Copenhagen. An Asia-Pa-
cific Perspective. Bangkok: RECOFTC. http://recoftc.org/site/fileadmin/docs/
publications/The_Grey_Zone/2010/FCC-after-Copenhagen_3.pdf
Skutsch, M. (ed.) (2010 forthcoming) Community Forest Monitoring for the 
Carbon Market: Opportunities under REDD. London: Earthscan.
Theron, L-J. (2009) Carbon Stock Quantification Training and Field Manual. 
Stellenbosch: Peace Parks Foundation, Climate Change Programme 
Trodd, N. M., and Dougill, A. J. (1998) Monitoring vegetation dynamics in semi-
arid African rangelands: Use and limitations of Earth observation data to charac-
terize vegetation structure. Applied Geography 18, 315-30.
UNFCCC (2009) Decision 4/CP.15. Methodological guidance for activi-
ties relating to reducing emissions from deforestation and forest degradation 
and the role of conservation, sustainable management of forests and en-
hancement of forest carbon stocks in developing countries. United Nations: 
FCCC/CP/2009/11/Add.1 http://unfccc.int/resource/docs/2009/cop15/
eng/11a01.pdf#page=11
Verplanke, J., and Zahabu, E. (2009) A Field Guide for Assessing and Monitoring 
Reduced Forest Degradation and Carbon Sequestration by Local Communities. En-
schede: University of Twente, K:TGAL programme, www.communitycarbonforestry.org
Wise, R., von Maltitz, G., Scholes, R. J., Elphinstone, C., and Koen, R. (2009) Es-
timating carbon in savanna ecosystems: rational distribution of effort. Mitigation 
and Adaptation Strategies for Global Change 14, 579-604.
Zahabu, E. (2008) Sinks and Sources: a Strategy to Involve Forest Communities 
in Tanzania in Global Climate Policy. Enschede: University of Twente, PhD Thesis.
